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A filter device integrating sampled volume control 
The present invention relates to a device for 
draining a filter unit for microbiological testing of 
liquid substances . 
5 Said filter unit includes a membrane on which the 

microorganisms contained in the liquid substance are 
concentrated. The membrane is then placed in an agar 
culture medium to encourage the growth of said 
microorganisms . 

10 There are prior art drainage devices adapted to 

force a sample of a liquid substance to be analyzed 
through a membrane by creating a reduced pressure on the 
downstream side of the membrane, whilst avoiding 
contamination of said sample. 

15 These devices generally include a vacuum pump 

connected to a flask to create a reduced pressure 
therein, said drainage device, consisting of a receptacle 
closed at the bottom by said membrane, being mounted 
directly on the flask. Thanks to the suction induced by 

20 the reduced pressure, the sample of liquid substance 
contained in said receptacle is aspirated into the flask 
and the microorganisms are retained by the membrane. 

An installation of the above kind has a number of 
drawbacks and in particular that of its bulk, since it 

25 requires a vacuum pump and a large number of pipes. 

Furthermore, the flask in which the liquid 
substance is collected must be drained regularly, which 
makes it necessary to monitor the level and, on each 
draining, to re-establish the vacuum inside said flask 

30 after the filter unit has been mounted on it. This 
operation increases the overall time to filter a sample 
and reduces productivity, in particular when liquid 
substance samples are analyzed in series. 

Moreover, to avoid any contamination of a sample by 

35 the installation, it is necessary regularly to sterilize 
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all of the installation in an autoclave. 

Consideration has been given to replacing the 
vacuum pump by a pump adapted to pump the liquid 
substance directly, but this improvement has not 
5 significantly reduced the bulk of the installation and 
still necessitates a flask. 

Moreover, the quantity of liquid substance filtered 
must be known accurately to determine, after numeration, 
the concentration in microorganisms of said liquid 
10 substance. 

The quantity of liquid substance is generally 
controlled by adjusting the level of said liquid 
substance relative to a gauge mark on a graduated scale 
on the surface of the wall of said filter unit. 
15 A problem that arises, and that the present 

invention seeks to solve, is that of providing a drainage 
device for a filter unit that not only provides more 
precise control over the quantity of liquid substance 
filtered, but also filters liquid substance samples at a 

2 0 high throughput. 

To this end, the present invention proposes a 
drainage device including a mechanical support, which is 
adapted to receive a filter unit including a membrane, 
and a suction pump connected to said mechanical support 
25 to aspirate a liquid substance contained in said filter 
unit, which drainage device is characterized in that it 
comprises : 

- a weight sensor on which said mechanical support 
is mounted and which is adapted to deliver a signal 

3 0 representative of the weight exerted by said mechanical 

support on said weight sensor; 

- a user interface for entering data relating to 
the drainage of said filter unit and/or to said liquid 
substance; and 

35 - a control unit connected to said suction pump, 
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the weight sensor and said user interface, said control 
unit being adapted to determine, from said data, at least 
a first weight corresponding to a first representative 
signal; and, when said weight sensor supplies a signal 
corresponding to said first signal, said control unit 
starts operation of said suction pump so as to aspirate 
said liquid substance contained in said filter unit. 

Thus an advantageous feature of the invention 
consists in the combination of a mechanical support 
mounted on a weight sensor, said mechanical support being 
adapted to receive the filter unit containing said liquid 
substance, with a control unit and a user interface, the 
latter enabling entry of data relating to the drainage 
mode and the quantity of liquid substance to be drained. 
Said control unit turns on the suction pump as soon as 
the weight sensor supplies a signal corresponding to the 
weight of the liquid substance sample to be filtered. 

The data relating to the liquid substance, which is 
entered into a memory of the control unit via the user 
interface, includes in particular data relating to the 
volume of liquid substance to be filtered and data 
relating to the density of the liquid substance. The 
control unit is then able to calculate the weight of the 
liquid substance to be filtered and to compare the weight 
of liquid substance contained in the filter unit to the 
weight of liquid substance to be filtered. When the 
weight sensor supplies a signal corresponding to said 
first signal, the control unit starts the suction pump, 
the weight of the liquid substance introduced into said 
filter unit then corresponding to the weight of the 
liquid to be filtered. 

The filter unit can be filled with the liquid 
substance to be filtered either manually or by means of a 
filler pump. 

Accordingly, thanks to the weight sensor, and using 
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the density, the exact volume of liquid substance to be 
filtered can be determined, and filtration is effected 
automatically by the control means, which enables 
operation of the suction pump as soon as the weight of 
5 volume to be filtered is contained in said filter unit. 

This allows accurate control of the weight of 
liquid substance filtered and improves the filtration 
throughput . 

In one particularly advantageous embodiment of the 

10 invention, said control unit stops operation of said 
suction pump when said weight sensor supplies a 
stationary signal representative of a constant weight 
exerted on said weight sensor by said mechanical support 
after said liquid substance has been aspirated. 

15 As a result, during filtration by suction, the 

weight sensor supplies signals representative of a weight 
that decreases as a function of time. When the total 
quantity of liquid substance originally contained in the 
filter unit has been aspirated, the weight sensor 

20 supplies a stationary signal representative of a constant 
weight, as no further liquid substance is withdrawn from 
the filter unit. When said weight sensor supplies this 
stationary signal, said control unit stops the suction 
pump automatically, which further improves the 

2 5 throughput . 

In one particularly advantageous embodiment of the 
invention, said control unit determines from said data at 
least a second weight corresponding to a second 
representative signal and said control unit is adapted to 

30 command warning means to warn the user when said weight 
sensor supplies a signal corresponding to said second 
signal . 

This embodiment of the drainage device can filter a 
mixture of at least two liquids , said mixture being 
35 produced in the filter unit itself. 
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Thus the volume and density data entered via the 
user interface and relating to a second liquid substance 
enable the control unit to operate warning means advising 
the user to stop pouring the second liquid substance into 
5 said filter unit, thanks to the weight sensor, which 
supplies a second signal representative of the weight of 
the second liquid substance to be introduced into the 
filter unit. 

The warning means can comprise an indicator of the 
10 volume of liquid substance introduced into said filter 
unit and/or an audible or luminous warning device ^ 
indicating that said volume has been reached. Clearly, 
the control unit, obtains the volume of the substance by 
dividing the weight by the density. 
15 Obviously, after the second liquid has been 

introduced into the filter unit, the drainage device is 
adapted so that a particular volume of first liquid 
substance can be introduced and the control unit can 
operate the suction pump to filter the combination of the 

2 0 two liquid substances. 

Said control unit preferably starts the operation 
of said suction pump after said weight sensor has 
supplied a stationary signal representative of said first 
weight . 

25 Thus filtering of the liquid substance really 

starts only when filling of said filter unit has stopped. 
A stationary signal from the weight sensor indicates that 
the first weight is constant and thus that filtration can 
start . 

3 0 In a particularly advantageous embodiment of the 

invention, said mechanical support comprises a reception 
head for receiving said filter unit, said reception head 
having a reception surface opposite which said membrane 
can be disposed and onto which a suction duct discharges, 
3 5 and said reception head includes a passage, one end of 
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which discharges externally of said reception surface and 
the other end of which discharges onto said reception 
surface, said reception head comprising a selectively 
operable valve mobile between a first position in which 
5 it shuts off said passage and a second position in which 
it frees said passage. 

Thus the filter unit bears in a sealed manner on 
the reception surface and the membrane is disposed facing 
said reception surface. Thus the membrane and the 

10 reception surface form two opposite walls of a suction 
chamber into which .discharge the suction duct and a 
passage that can be vented to the atmosphere. The suction 
duct that is connected to the suction pump aspirates the 
liquid substance contained in the filter unit through the 

15 membrane. 

Thanks to this advantageous feature, the reception 
head has a passage which connects the reception surface 
and the exterior of the head to the atmosphere and is 
shut off by the selectively operable valve during 

20 filtering so that no liquid flows through this passage. 

On the other hand, as soon as all of the liquid substance 
contained in the filter unit has been aspirated by said 
suction pump and filtered, the membrane being relatively 
impermeable to air, it cannot be dried by the small 

25 amount of air that is drawn in by the suction pump and 
passes through it. 

The valve is then moved to a second position, to 
free the passage. Through the passage, the suction pump 
draws in air from outside the drainage device, which 

30 flows into the suction chamber between the membrane and 
the reception surface, and thence to the suction pump. 
Thus, thanks to this passage, the membrane is dried with 
sterile air coming from the environment of said drainage 
device, which is housed in a hood or near the flame of a 

35 Bunsen burner, for example. This allows improved growth 
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of the microorganisms when the membrane is deposited on 
the nutrient medium, as they do not migrate. 

. Said control unit advantageously commands movement 
of said selectively operable valve into said second 
5 position and starts the operation of said suction pump 
when said weight sensor supplies a stationary signal 
representative of a constant weight exerted on said 
weight sensor by said mechanical support after said 
liquid substance has been aspirated. 

10 Accordingly, when the weight sensor supplies a 

stationary signal representative of a constant weight, 
this means that the filter unit is empty and that all of 
the liquid substance has been aspirated by the suction 
pump. In accordance with this feature, as soon as the 

15 weight sensor supplies the stationary signal, the control 
unit opens the passage for drying the membrane. 

Throughput is further improved by this feature, 
which also initiates drying of the membrane 
automatically, without human intervention, after the 

20 liquid substance has been filtered. 

In another particularly advantageous embodiment of 
the invention, said control unit commands movement of 
said selectively operable valve into said second position 
when said weight sensor supplies signals respectively 

25 representative of an upper limit weight when said filter 
unit is placed on said reception head and a lower limit 
weight when said filter unit is removed from said 
reception head. 

Accordingly, in this embodiment, the membrane is 

3 0 protected from rupturing or deformation. 

Because the base of the filter unit and the 
reception head are f rustoconical in shape, for improved 
centering and to seal the junction between them when the 
filter unit is fitted to the reception head to form the 

35 suction chamber, air trapped between the two tends to 
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apply a stress to the lower surface of the membrane, 
which can in some circumstances rupture it. This is 
because the membrane is only very slightly permeable to 
air, even when it is dry. 
5 By moving the selectively operable valve to the 

second position when the weight sensor supplies a signal 
which is representative of an upper limit weight that is 
much greater than the weight of the liquid substance 
contained in the filter unit, and of the force exerted to 

10 mount the filter unit on the filter head, the passage is 
opened so that air trapped between the reception head and 
the filter unit escapes via said passage. 

Similarly, when the filter unit is removed from the 
reception head, a reduced pressure is created in the 

15 suction chamber between the membrane and the reception 
surface of the reception head, and the passage is left 
open to compensate this reduced pressure. The lower limit 
weight in fact corresponds to a negative weight, since 
the weight sensor is entrained in a direction opposite to 

20 that of the weight exerted by the liquid substance. 

Said control unit preferably commands movement of 
said selectively operable valve into said second position 
when said weight sensor supplies a signal whose intensity 
as a function of time is greater than a predetermined 

2 5 slope, which is much greater than the slope that could be 

recorded during the operations of filling the filter 
unit . 

According to a further particularly advantageous 
embodiment of the invention, the drainage unit comprises 

3 0 a frame, said weight sensor extends substantially 

horizontally between a first end fastened to said frame 
and a second end that is free with respect to said frame, 
and said mechanical support rests on said second end of 
said weight sensor. 
3 5 Thus the first end of the weight sensor is held in 
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a fixed position on said frame and the mechanical support 
rests entirely on the second end of the weight sensor so 
that its deformation, which induces a signal 
representative of the weight, is related only to the 
5 weight of the mechanical support and of the filter unit 
resting thereon. 

Said mechanical support is preferably connected to 
said suction pump by a tubular member having at least one 
flexible portion that extends from said mechanical 
10 support substantially perpendicularly to the direction of 
operation of said weight sensor. 

Thanks to this feature, the suction pump, which 
cannot be fastened to the mechanical support, is 
connected thereto by a tubular member whose flexible 
15 portion, which is parallel to the weight sensor, does not 
interfere with the weight measurement, the tubular member 
generating a force perpendicular to the direction of 
operation of said weight sensor. 

In another aspect, the present invention provides a 
20 drainage device including a mechanical support, which is 
adapted to receive the filter unit equipped with a 
membrane, and a suction pump connected to said mechanical 
support to aspirate a liquid substance contained in said 
filter unit. Said mechanical support comprises a 
25 reception head support entirely fastened to said weight 
sensor and said reception head is removably fastened to 
said head support with lockable connecting means. 

Thus the reception head can be replaced by another 
reception head adapted to receive another type of filter 
unit, for example with a greater volumetric capacity or 
different kind of filter. Furthermore, thanks to this 
feature, the reception head is adapted to be sterilized 
in an autoclave or by immersion in a sterilizing 
solution, for example, independently of the other 
35 components of the drainage device. This prevents 
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contamination of the membrane of a filter unit during a 
new series of analyses. 

In a particularly advantageous embodiment, said 
head support has a circular cylindrical projecting 
5 vertical portion adapted to cooperate with an opening 
formed in the portion opposite said reception surface of 
said reception head and said reception head and said 
projecting vertical portion are fastened together by 
keying means to form said lockable connecting means. 

10 Thus the various reception heads all have an 

opening of the same size that is positioned identically 
in the portion opposite the reception surface so that it 
can be mounted on the head support, said vertical parts 
being engaged in said opening. 

15 The head support and the reception head are 

fastened together by keying means . 

The reception head advantageously has a transverse 
bore adapted to cooperate with a groove formed around 
said vertical portion and said transverse bore is adapted 

2 0 to receive removable key means. 

Accordingly, the transverse bore, which intersects 
said opening in the reception head, is adapted to receive 
removable key means, which are mobile in translation in 
said bore. When the reception head is engaged on said 
25 head support, the removable key means are withdrawn from 
the bore and are afterwards re- inserted to pass through 
said bore and a portion of the neck of said vertical 
part . Thus the reception head is secured to said head 
support against movement in vertical translation. 

3 0 The head support preferably has a suction branch, 

one end of which is adapted to be connected to said 
suction duct of said reception head and the other end of 
which is adapted to be connected to said suction pump. 

The suction head includes the suction duct through 
35 which the liquid substance is aspirated and the head 
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support includes a suction branch intended to be 
connected to said suction duct in order to aspirate the 
liquid substance via the suction pump. Accordingly, each 
time the reception head is changed, the suction duct must 
5 be connected to the first end of the suction branch in a 
substantially sealed manner to be able to collect the 
liquid substance with no leakage of air or liquid 
substance. 

According to an advantageous feature, said head 
10 support includes a control device adapted to cooperate 
with said selectively operable valve to move it into said 
first position or into said second position. 

In this way, the control device is fixedly mounted 
on the head support and is adapted to operate said 
15 selectively operable valve situated in the reception head 
mechanically. The mechanical means for operating the 
selectively operable valve to open the passage are 
explained in more detail later in the description. 

Said control device advantageously includes a 
20 solenoid whose core is adapted to drive said selectively 
operable valve. 

This device constitutes particularly advantageous 
means of entraining said valve in a relatively simple 
way. 

25 The drainage device preferably comprises an 

armature covered with a casing, bearing on a chassis, 
said frame is suspended from said armature in the space 
between said chassis and said armature, and an opening in 
the casing facing said head support is adapted for 

3 0 mounting and demounting said reception head. 

The component parts of the drainage device are 
explained in more detail in the remainder of the 
description. 

Other features and advantages of the invention will 
35 emerge from a reading of the following description of 
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particular embodiments of the invention, provided by way 
of illustrative but nonlimiting example, which 
description refers to the appended drawings, in which: 

- figure 1 is a block diagram showing the 
5 components of the drainage device according to the 

invention and the connections between them; 

- figure 2 is a diagrammatic exploded perspective 
view of the drainage device according to the invention; 

- figure 3 is a diagrammatic view in longitudinal 
10 vertical section of the drainage device; 

- figure 4 is a diagrammatic view in vertical cross 
section taken along the line IV-IV in figure 3; 

- figure 5 is a diagrammatic view in section of a 
detail from figure 4; 

15 - figure 6 is a view in section taken along the 

line VI -VI in figure 4; 

- figure 7 is a diagrammatic opened up perspective 
view of details of the drainage device shown in figure 2; 

- figure 8 is a diagrammatic perspective view 
20 showing different embodiments of the drainage device 

according to the invention; 

- figure 9 is a general flowchart of the operation 
of the drainage device according to the invention; 

- figure 10 shows a portion of the flowchart of a 
25 first function of the drainage device; 

- figure 11 shows a portion of the flowchart of a 
second function of the drainage device; and 

- figure 12 shows a portion of the flowchart of a 
third function of the drainage device according to the 

3 0 invention. 

The component parts of the drainage device 
according to the invention and the functional links 
between them are described with reference to figure 1. 

The drainage device includes a mechanical support 
3 5 10 consisting of a head support 12 and a reception head 
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14 mounted on the head support 12. The reception head 14 
is adapted to receive a filter unit 16 able to contain a 
liquid substance to be filtered. 

The assembly comprising the filter unit 16, the 
5 reception head 14, and the head support 12 is mounted on 
and rests on a weight sensor 18 which is in turn mounted 
on a frame 2 0 in a fixed position. 

The mechanical support 12 is connected by a tubular 
member 11 to a suction pump 22 which aspirates the liquid 

10 substance contained in said filter unit 16 in a manner 
described in more detail hereinafter. The suction pump 22 
is controlled by a control unit 24 that is connected by 
an electrical connection 25 to the weight sensor 18 to 
control said suction pump 22, in particular as a function 

15 of information supplied by the weight sensor 18. 

The drainage device further includes a user 
interface 26 connected to the control unit 24, for 
entering data relating to the liquid substance to be 
filtered and to the mode of operation, which is a 

20 function of the type of filter unit used, and also to 
display and/or export data. To this end, the control unit 
24 is connected to a printer 2 3 and to another control 
unit 27, comprising a microcomputer, for example. 

The head support 12 further includes a solenoid 2 8 

25 connected by an electrical connection 2 9 to the control 
unit 24 and adapted in particular to control an air inlet 
situated in the reception head 14 and described in more 
detail hereinafter . 

Figure 2 is an exploded view of a portion of the 

30 drainage device according to the invention, showing the 
suction pump 22, the frame 20 on which the weight sensor 
18 (shown in more detail in figure 4) is mounted, and the 
head support 12 . 

The control unit 24 is mounted on the rear surface 

35 of a support plate 30, the front face of the support 
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plate 3 0 comprising the user interface 2 6 and in 
particular warning means 32 that include a display screen 
in particular. 

The assembly comprising the frame 20, the suction 
5 pump 22, and the control unit 24 is housed in a casing 34 
closed at the bottom by a bottom plate 36. 

The support plate 30 is mounted inside said casing 
34 so that the user interface 26 is on the front portion 
38 of the casing 34. The frame 20 is suspended from said 
10 casing so that the head support 12 projects from an 
opening 40 formed in the upper portion of the casing 34. 
The suction pump 22 is accommodated in the rear portion 
of the casing 34. 

Figure 3 is a view in vertical longitudinal section 
15 of the casing 34 of the drainage device according to the 
invention in which are accommodated the suction pump 22, 
the support plate 30, and the frame 20. 

The frame 20 comprises the weight sensor 18, which 
is shown here in cross section, and the head support 12, 
20 which has a projecting vertical portion 44 that passes 
through the opening 40 in the casing 34. 

Figure 3 also shows the reception head 14 which 
faces the head support 12, which is described in detail 
with reference to figure 7. 
25 Figure 7 is a perspective view of the frame 20, the 

head support 12, and the weight sensor 18. 

The frame 2 0 forms a cradle extending between a 
first end 4 6 and a second end 4 8 and having a central 
opening 5 0 that extends longitudinally between the first 
3 0 end 4 6 and the second end 4 8 and in which the weight 
sensor 18 is accommodated. 

The latter sensor has a first end 52 entirely 
fastened to the first end of the frame 4 6 and extends 
longitudinally in the opening 50 as far as a second 
35 end 54. 
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The head support is mounted to bear on the second 
end 54 of the weight sensor 18 facing the frame 20. 

Obviously, the head support 12 and the second end 
54 of the weight sensor 18 are entirely unrestrained 
5 relative to the frame 20. Only the first end 52 of the 
weight sensor 18 is fastened to the frame 20. 

As a result, the only loads exerted on the weight 
sensor 18 are the result of the weight of the head 
support 12, the head 14 and the filter unit. The weight 
10 exerted by these components on the second end 54 of the 
weight sensor 18 deforms it and a strain gauge, not 
shown, mounted on said weight sensor 18 delivers an 
electrical signal whose magnitude is a function of the 
weight exerted on said weight sensor. 
15 The head support 12 includes an suction branch 56 

having a first end discharging at the upper end 58 of the 
projecting vertical portion 44 and a second end 
discharging laterally of the head support 12 and adapted 
to be connected to a flexible portion of a tubular 
20 member 60. 

Figure 7 also shows the control device 2 8 entirely 
fastened to the head support 12 and consisting of a 
solenoid adapted to move in translation a punch 62 
substantially parallel to said projecting vertical. 
25 portion 44. 

The frame 20 also has tapped holes 64 at each end 
for fixing the frame to the internal wall of the 
casing 34. 

Figure 3 shows the reception head 14, which is 
30 adapted to bear on the head support 12. 

To this end, the reception head 14 has an axial 
opening 66 formed in its lower wall 68 and adapted to 
receive the projecting vertical portion 44 of the head 
support 12. The reception head 14 has a reception surface 
35 70 onto which discharges an suction duct 72 communicating 
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with the axial opening 66. The suction branch 56 is 
adapted to be connected, at the end 58 of the projecting 
vertical part 44 , to the suction duct 72 of the reception 
head 14 when the latter is mounted on the head support 
5 12 . 

The connection between the suction branch 56 and 
the suction duct 72 must be sealed to prevent leaks of 
water or air, and to this end the projecting vertical 
portion 44 and the axial opening 66 of the head are 

10 circular cylinders to enable insertion of seals 74. 

The projecting vertical portion 44 has a shoulder 
76 against which a corresponding shoulder 78 of the 
reception head 14 can bear. Thus the reception head 14 is 
adapted to be immobilized in translation. 

15 The projecting vertical portion 44 has a groove 78 

into which removable key means 80 mounted in said 
reception head 14 are adapted to be extended. 

The key means 80 are described with reference to 
figure 6, which is a view in section taken along the line 

20 VI-VI of the reception head 14 shown in figure 3. 

Figure 6 shows the axial opening 66 and the 
removable key means 80, which are mobile in translation 
in a lateral bore 82 in the reception head 14, and a 
portion 84 of which intersects the axial opening 66. 

25 The removable key means 80 consist of a rod having 

a portion 86 with a section substantially equal to the 
section of the transverse bore 82 and a smaller section 
portion 88. 

As shown in figure 6, the portion 86 of the 
30 removable means 80 intersects the axial opening 66 with 
the result that this portion is adapted to be engaged in 
the groove 78 of the projecting vertical portion 44 of 
the head support 12 and thus to connect together the 
projecting vertical portion 44 and the reception head 14. 
35 When the removable means 80 are actuated in the direction 
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of the arrow F, the portion 88 is disposed facing the 
axial opening 66, but does not intersect said axial 
opening 66, with the result that it is totally- 
unrestrained and the reception head 14 can be mounted on 
the head support 12 or removed therefrom. 

Refer next to figure 4, showing the drainage device 
according to the invention in vertical cross section. 

This figure shows the casing 34 of the drainage 
device, the weight sensor 18, the head support 12 and its 
projecting vertical portion 44 engaged in the axial 
opening 66 in the reception head 14. It also shows the 
control device 2 8 whose punch 62 actuates a valve 90 
accommodated in the reception head 14 and described in 
more detail with reference to figure 5 . 

Figure 5 shows a reception head 14 mounted on the 
head support 12, part of which is shown. The control 
device 2 8 fastened to the head support 12 is inactive in 
this figure. 

This figure shows the reception surface 70 of the 
reception head 14 and the suction duct 72 which 
discharges onto it. 

The reception head 14 includes a passage 92, one 
end 94 of which discharges to the atmosphere on the 
exterior of the reception head 14, and the other end 96 
of which discharges onto the reception surface 70. In 
this figure, the passage 92 is shut off by the valve 90. 
The latter valve moves in vertical translation as shown 
by the arrow T, to free the passage 92 and enable 
external air to flow from the end 94 towards the end 96 
that discharges onto the reception surface 70. 

By activating the control device 28, which consists 
of a solenoid, the punch 62, which is disposed on the 
axis of the selectively operable valve 90, is adapted to 
come to bear against the selectively operable valve 90 in 
order to free the passage 92, as shown in figure 4. 
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Figure 4 also shows the filter unit 16, which 
includes a membrane 98 facing the reception surface to 
form a suction chamber 70. The membrane 98 is fastened to 
the filter unit 16 and is separated from the reception 
5 surface 70 by a sterile separator 99, consisting of a 
grid approximately 0.5 mm thick, to prevent it coming 
directly into contact with the suction surface. The 
sterile separator 99 extends throughout the suction 
chamber. 

10 When the filter unit 16 is bearing directly on the 

reception head 14, which in turns bears on the support 
12, this assembly is supported only by the second end 54 
of the weight sensor 18. The weight sensor 18 is 
therefore able to supply a signal representative of the 
15 weight of a liquid substance contained in the filter unit 
16 and of the variation in that weight. 

A general flowchart of the operation of the 
drainage device according to the invention is described 
next with reference to figure 9. 
20 First of all, in a first step, data is entered into 

the memory of the control unit 24 via the user interface 
26. The data concerns, in particular, the operating mode 
to be used, the total volume of liquid substance to be 
filtered, the density of the liquid substance, and the 
25 type of filter unit mounted on the reception head 14. 

As soon as this first weight is reached, the 
operator ceases to fill the filter unit 16 and, in a 
fourth step 106, the control unit starts the suction pump 
22. As a result, the liquid substance contained in the 
30 filter unit 16 is aspirated through the membrane 98 and 
evacuated into the suction branch 56 via the suction duct 
72 . 

Thus all of the liquid substance contained in the 
filter unit passes through the membrane 98, which retains 
35 the microorganisms that said liquid substance contains. 
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Clearly, when all of the liquid substance has been 
aspirated, the weight of the filter unit 16 is constant 
and the weight sensor 18 therefore delivers a stationary 
signal . 

In a fifth step 108, the control unit stops the 
suction pump 22 as soon as the weight sensor 18 supplies 
this stationary signal. 

Figure 10 shows a flowchart portion constituting 
steps of a first function complementary to the sequence 
of operations shown in the figure 9 flowchart. 

This flowchart portion concerns a sequence of 
operations executed before data entry or after stopping 
the suction pump 22 when the liquid substance has been 
aspirated, to prevent the membrane 98 from bursting when 
the control unit 16 is mounted on or removed from the 
reception head 14 . 

When the filter unit 16 is forcibly nested over the 
reception head 14, a volume of air is trapped between the 
membrane 98 and the reception surface 70, which together 
form the suction chamber, and because the membrane 98 is 
only slightly permeable to air, the compression of this 
volume of air tends to compress the membrane and possibly 
to burst it. 

The converse phenomenon occurs when the filter unit 
16 is removed from the reception head 14, a reduced 
pressure being created between the membrane 98 and the 
reception surface 70, with the risk of rupturing the 
membrane 98 . 

In a first step 110 shown in figure 10, the control 
unit 24 verifies that the weight sensor 18 is supplying a 
signal representative of an upper limit weight, greater 
than the weight of the liquid substance likely to be 
contained in the filter unit, and which is representative 
of the force exerted on the reception head 14 when the 
filter unit 16 is nested. 
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In a second step 112, when the weight sensor 18 
supplies a signal representative of the upper limit 
weight, the control unit 24 actuates the solenoid 28 
which causes the valve 90 to move and free the passage 
92. As a result, the air trapped between the membrane 98 
and the reception surface 70 escapes via the first end 94 
of the passage 92 and is not compressed against the 
membrane 98. 

Then, in a third step 114, the control unit 24 
continues the sequence when the weight sensor 18 supplies 
a stationary signal representative of a constant weight. 

In the same way, when the weight sensor 18 supplies 
a signal representative of a negative weight, which might 
correspond to a step of removing the filter unit 16 from 
the head support 14, the control unit 24 opens the 
passage 92 to prevent the membrane from bursting. 

Figure 11 shows complementary steps for drying the 
member 98 after the liquid substance has been filtered, 
this sequence being implemented for certain types of 
filter unit. 

Figure 11 shows the step 108 shown in figure 9 in 
which the flow of the liquid substance is commanded. As 
soon as it has all flowed, if the sequence authorizes it 
and by virtue of the filter unit type entered with the 
input data, a step 116 opens the passage 92 in a step 
118. The suction pump 22 is then stopped in a final step. 

As a result, as soon as the suction pump 22 is 
operating, the membrane 98 being relatively impermeable, 
air aspirated from the outside flows through the passage, 
between the membrane 98 and the reception surface 70, and 
then via the suction duct 72. This dries the membrane 98, 
which can be placed directly on a culture substrate. 

Figure 12 shows complementary steps of a different 
embodiment of the invention for filtering a mixture of 
two liquid substances. 
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Figure 9 shows a step 102 for selecting the 
operating mode. If the mode chosen is not the sampling 
mode represented in figure 9, but instead a dilution 
mode, for example, the sequence includes complementary 
steps 120 and 122 shown in figure 12. 

Choosing the dilution mode necessitates first 
entering the data corresponding to the two liquid 
substances to be mixed, one after the other. This data 
relates in particular to volume and density. 

When the first liquid substance is poured into the 
filter unit 16, the control unit 24, which displays the 
volume added on the display screen, triggers an audible 
alarm indicating that a volume of the first liquid 
substance has been introduced that corresponds to an 
intermediate weight measured by the weight sensor 18. 

The next step then corresponds to the third step 
104 shown in figure 9, in which starting of the suction 
pump is authorized only if the volume of the second 
liquid substance has been introduced. 

It is still necessary to enter data into the memory 
of the control unit 24 before filling the filter unit and 
filtering the liquid substance. 

The data includes in particular information 
concerning the filter process itself and information on 
the type of filter unit liable to be fitted to the 
reception head 14. 

One essential feature of the invention is that the 
mechanical support comprises a removable reception head 
14 that can be locked to a head support 12 . 

Examples of reception heads for filtering a liquid 
substance or liquid substances with different types of 
filter unit are described with reference to figure 8. 

Figure 8 shows the drainage device according to the 
invention facing the head support 12 on which the 
reception head 14 is disposed. 



WO 2004/037385 



PCT/IB2003/005116 



22 



Figure 8 also shows a second type of reception head 
13 0 including a special clipping system for the filter 
unit . 

The second type of reception head 13 0 has at the 
5 bottom lockable connecting means identical to the 
reception head 14 so that it can be mounted in the same 
way on the head support 12. 

This second type of reception head has no 
selectively operable valve and is heavier than the 
10 reception head 14. 

Thus it is clear that the input data has to be 
modified and especially that concerning the mode of 
operation and the type of filter unit. As a result, the 
drainage device according to the invention can take 
15 account of the initial weight differences and the filter 
process, which includes no step of drying the membrane. 

A third type of reception head 134, which also has 
at the bottom lockable connecting means identical to the 
previous means, is used to filter a liquid substance via 
20 a membrane deposited on a sintered material. To this end 
it has a handle 136 for removing the sintered material. 

This third type of reception head also necessitates 
the entry into the control unit of data differing from 
the previous data. 

2 5 Two other types of reception head 13 8 and 14 0 are 

also adapted to be removably mounted on the head support 
12, the first including a selectively operable valve 
adapted to be activated by the punch 62 and the second 
having no such valve. 
30 Obviously, these other two reception heads 138, 140 

necessitate the entry of specific data before they can be 
used . 

The types of reception head previously described 
can be sterilized by any means and independently of the 

3 5 device. 
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The present invention is in no way limited to the 
embodiments described and shown, which the person skilled 
in the art will know how to modify within the spirit of 
the invention. 



